We tested the hypothesis that pressures exerted on the pharyngeal mucosa by the laryngeal mask airway (LMA) and cuffed oropharyngeal airway (COPA) differ, in 20 male and 20 female adult patients. Microchip pressure sensors were attached to the LMA and COPA at four similar anatomical locations (base of the tongue, lateral pharynx, posterior pharynx and distal oropharynx) and two dissimilar locations (LMA, piriform fossa and hypopharynx; COPA, middle of the tongue and proximal oropharynx). Cuff volume was adjusted until oropharyngeal leak pressure (OLP) was 10 cm H 2 O and mucosal pressures were recorded. This was repeated at an OLP of 15 cm H 2 O and at maximal OLP. Overall mucosal pressures were higher for the COPA than the LMA at 10 cm H 2 O (17 vs 3 cm H 2 O; P Ͻ0.0001), at 15 cm H 2 O (21 vs 6 cm H 2 O; PϽ0.0001) and at maximal OLP (26 vs 9 cm H 2 O; PϽ0.0001). Mucosal pressures were always higher for the COPA at the base of the tongue, posterior pharynx and lateral pharynx, but were similar in the distal oropharynx. Maximal OLP was higher for the LMA than the COPA (27 (95% confidence intervals 25-29) vs 16 (12-19) cm H 2 O; PϽ0.0001). We conclude that pressures acting on the mucosa were higher with the COPA compared with the LMA. The laryngeal mask airway (LMA) and cuffed oropharyngeal airway (COPA) can be used for controlled ventilation when sited correctly, with the cuff inflated to form an airtight seal with the periglottic and supraglottic tissues, respectively. The LMA has been shown to be technically superior in terms of oropharyngeal leak pressure, first time success rates and airway interventional requirements, but there is conflicting evidence about postoperative pharyngolaryngeal morbidity. 1 2 An unblinded study found more sore throats with the LMA, 2 but a double-blind study found more sore throats with the COPA. 1 Factors affecting the incidence of sore throat include trauma during placement, pressure exerted against the surrounding mucosa and duration of surgery. In this study, we tested the hypothesis that mucosal pressures differ between the two devices.
The laryngeal mask airway (LMA) and cuffed oropharyngeal airway (COPA) can be used for controlled ventilation when sited correctly, with the cuff inflated to form an airtight seal with the periglottic and supraglottic tissues, respectively. The LMA has been shown to be technically superior in terms of oropharyngeal leak pressure, first time success rates and airway interventional requirements, but there is conflicting evidence about postoperative pharyngolaryngeal morbidity. 1 2 An unblinded study found more sore throats with the LMA, 2 but a double-blind study found more sore throats with the COPA. 1 Factors affecting the incidence of sore throat include trauma during placement, pressure exerted against the surrounding mucosa and duration of surgery. In this study, we tested the hypothesis that mucosal pressures differ between the two devices.
Methods and results
After obtaining approval from the Ethics Committee and written informed consent, we studied 20 male and 20 female © British Journal of Anaesthesia (ASA I-II, aged 18-80 yr) adult patients, allocated randomly to the use of the COPA or LMA for airway management. Patients were excluded if they were at risk of aspiration or considered otherwise unsuitable for the LMA or COPA. Mucosal pressures were measured using six 1.2-mm diameter microchip pressure sensors (Codman MicroSensor, Codman, Johnson and Johnson Medical Ltd, Bracknell, UK) attached to the external surface of the LMA or COPA with a clear adhesive dressing, 45-µm thick (Tegaderm, 3M, Ontario, Canada), as described previously. 3 The sensors were orientated towards the mucosa, and position, orientation and calibration were verified before and after each use. The sensors were zeroed and attached to the following locations on the LMA (approximate corresponding mucosal area): (1) anterior base of the cuff (base of the tongue); (2) posterior middle part of the cuff side (lateral pharynx); (3) backplate (posterior pharynx); (4) posterior tube (distal oropharynx); (5) anterior middle part of the cuff side (piriform fossa); and (6) posterior tip of the cuff (hypopharynx). The sensors were attached to the following corresponded to similar and 5-6 to dissimilar anatomical areas between the devices. Anaesthesia was induced with propofol 2.5 mg kg -1 and maintained with 1-2% isoflurane and 100% oxygen. Neuromuscular block was produced with rocuronium 0.6 mg kg -1 . A size 10 COPA and size 4 LMA were used for females; a size 11 COPA and 5 LMA were used for males. Before insertion, the cuff of each device was deflated fully with a syringe. A single experienced LMA (Ͼ3000 uses) and COPA (Ͼ500 uses) user inserted/fixed each device according to the manufacturer's instructions. Each device was connected to a lightweight circle breathing system and the cuff inflated with air until adequate manual ventilation was established or maximum inflation volume was reached (COPA 10, 50 ml; LMA 4, 30 ml; COPA 11, 60 ml; LMA 5, 40 ml). Adequate manual ventilation was judged clinically by chest wall movement and capnography. The investigator was allowed to apply gentle chin lift (single finger placed on the bony tip of the mandible) with the COPA to facilitate adequate ventilation, but no pressure was applied to the soft tissues. Cuff volume was adjusted until oropharyngeal leak pressure (OLP) was 10 cm H 2 O and mucosal pressures were recorded. OLP was determined by closing the expiratory valve of the circle system at a fixed gas flow of 3 litre min -1 and noting the pressure when the dial on an anaeroid manometer attached to the proximal end of the airway device reached equilibrium. 4 This was repeated at an OLP of 15 cm H 2 O and at maximum OLP. Measurements were made with the head-neck in the neutral position with the occiput rested on a firm pillow, 7 cm in height. Care was taken to ensure that no weight from the circle breathing system was transmitted to the airway device.
Sample size was based on a pilot study of 10 patients in which pharyngeal mucosal pressures for the LMA and 923 COPA were measured for a type I error of 0.05 and a power of 0.9. Statistical comparisons were made between devices for mucosal pressures at similar locations (1-4) and overall. Distribution of data was determined using KomolgorovSmirnov analysis. Statistical analysis was with the paired t test (normally distributed data) and Friedman's two-way analysis of variance (non-normally distributed data). Unless otherwise stated, data are presented as mean (95% confidence intervals 
Comment
We have found that mean mucosal pressures were always higher for the COPA compared with the LMA for a given OLP. Pharyngeal capillary perfusion pressures were not measured, but were probably similar to those in the trachea. It has been recommended that tracheal mucosal pressures are less than 41 cm H 2 O (30 mm Hg) for safe prolonged intubation. 5 This value was only exceeded with the LMA on one occasion at any location and OLP, but for the COPA it was exceeded in 30-50% of patients in the posterior pharynx and in 15-20% of patients in the lateral pharynx depending on OLP.
We conclude that pressures acting on the mucosa were higher with the COPA compared with the LMA. These pressures may have adverse effects on pharyngolaryngeal tissues.
